Comparison of the above with data in the literature 5, 17 suggested that 1 was a p-coumaroyl-5-glucoside-3-rhamnosylglucoside derivative of petunidin. The downfield shift of C-6" (δ C 65.9 ppm) in the HSQC spectrum of 1 showed the linkage between the 3-O-β-glucose and the rhamnose unit to be at the 6"-hydroxyl. The HMBC correlations (Figure 2 ) confirmed the assignments of all proton and carbon resonances and the location of the sugar units (C-3, C-5, C-6") and p-coumaroyl group (C-4""). Thus, 1 was identified as
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Compounds 2-4 were obtained as a mixture and as purple powder. The UV-vis spectrum of the mixture showed λ max at 520 nm, suggesting a mixture of anthocyanins. We found that the mixture was composed with three anthocyanins (ratio 8:1:1) by analysis of peak integration of the 
H-and

13
C-NMR spectra of 2, the major compound in the mixture, exhibited strong similarities with those of 1 except for an anthocyanidin B-ring (Tables 1  and 2 ). In detail, the 1 H-and
C-NMR spectra of 2 revealed the 3H ABX system at δ H 8.27 (1H, dd, J = 8.5, 2.5 Hz, H-6'), 8.20 (1H, d, J = 2.5 Hz, H-2'), and 7.07 (1H, d, J = 8.5 Hz, H-5'), in accordance with peonidin. Thus, the structure of 2 was determined to be peonanin {peonidin
The structure of 3, one of the minor anthocyanins in the mixture, was determined to be malvanin {malvidin The presence of a molecular ion at m/z 947 in the API-ES-MS spectrum of the mixture confirmed this identification.
The structure of 4, another minor anthocyanin in the mixture, was also identified as pelanin {pelargonidin 3-O- 20 and by a molecular ion at m/z 887 in the API-ES-MS spectrum.
To our knowledge, this is the first report on the characterization of 1, 3, and 4 in a Korean colored potato cultivar. Acylated anthocyanins like 1-4 have been found in the various colored potatoes such as Norwegian, 5 Japanese,
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and Andean cultivars 22 as major pigments. Recently, it is reported that colored potatoes (Purple Majesty) are acute in vivo antioxidant source and hypotensive agent in human after supplementation to hypertensive subjects. 23 Although anthocyanins have many health-promoting benefits, 24 biological activity of 1-4 are little known to date. Meanwhile, there are some reports that the acylation of the saccharide moiety with p-coumarate or ferulate is considered the main reason for higher color stability of these antocyanins than non-acylated anthocyanins at most pH values.
3,5,21 Thus these p-coumaroly anthocyanins 1-4 are worthy of biological evaluation for their potential as new lead compounds.
Experimental
General Experimental Procedures. 1D and 2D NMR experiments were performed on a Bruker 400 MHz or Verian 500 MHz FT-NMR instrument with tetramethylsilane (TMS) or solvent residues as internal standard. Mass spectra were obtained using an Agilent 1200 series coupled to a 6120 Quadrupole LC/MS system. Silica gel (70-230 mesh and 230-400 mesh, Merck, Germany) was used for column chromatography (CC). Thin-layer chromatographic (TLC) analysis was performed on Kieselgel 60 F 254 plates (silica gel, 0.25 mm layer thickness, Merck, Germany); compounds were visualized by UV light (254 and 365 nm) and 20% (v/v) H 2 SO 4 reagent (Aldrich). All solvents used for the chromatographic separations were distilled before use.
Plant Material. The purple colored potato cultivar, "Jayoung" (Solanum tuberosum L. cv Jayoung, Solanaceae) was supplied by Highland Agriculture Research Center (HARC), the Korean National Institute of Crop Science, and the Rural Development Administration (RDA), Republic of Korea, in September 2012. A voucher specimen (KHP-2012-SOTU1) was deposited in the Lab. of Natural Product Medicine, College of Pharmacy, Kyung Hee University. The epidermis (< 5 mm thickness) from the fresh tubers of "Jayoung" were cut into small pieces and were freeze-dried.
Extraction and Isolation. The freeze-dried samples (7 kg) were extracted with 30 L of 70% EtOH three times by maceration. The extracts were combined and concentrated in vacuo to give a 70% EtOH extract (642 g). The 70% EtOH extract (641 g) was suspended in distilled water (2 L) and then successively extracted with n-hexane (3 × 2 L), CH 2 Cl 2 (3 × 2 L), EtOAc (3 × 2 L), and n-butanol (3 × 2 L) to give nhexane-(66. Table 1; 13 C-NMR (0.1% CF 3 COOD in CD 3 OD, 100 MHz), aglycone: see Table 2 Table 1; 13 C-NMR (0.1% CF 3 COOD in CD 3 OD, 125 MHz), aglycone: see Table 2 , 3-O-β-Glu: δ 101.4 (C-1"), 73.3 (C-2"), 76.8 (C-3"), 69.8 (C-4"), 76.5 (C-5"), 65.9 (C-6"), 5-O-β-Glu: δ 101.3 (C-1"'), 73.4 (C-2"'), 76.2 (C-3"'), 69.6 (C-4"'), 77.3 (C-5"'), 60.7 (C-6"'), 6"-O-α-Rha: δ 100.7 (C-1""), 70.7 (C-2""), 68.9 (C-3""), 73.9 (C-4"), 66.4 (C-5"), 16 .5 (C-6"), 
Malvanin (3):
1 H-NMR (0.1% CF 3 COOD in CD 3 OD, 500 MHz): δ 9.00 (1H, s, H-4), 7.98 (2H, s, H-2'/H-6');
13 C-NMR (0.1% CF 3 COOD in CD 3 OD, 125 MHz), aglycone: see Table 2 
